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MOTTO
When you feel like quitting, remember why you started.
v
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INTISARI
Prarancangan Pabrik Melamin Proses BASF dengan kapasitas 150.000 ton per
tahun beroperasi selama 330 hari per tahun. Hal ini dilakukan agar dapat memenuhi
kebutuhan melamin di dalam dan luar negeri. Pabrik ini rencana akan didirikan di
Kawasan Industri Kujang Cikampek, Jawa Barat. Reaksi pembentukan melamin dari
urea yaitu dekomposisi urea menjadi asam isocyanat dan amoniak, dan asam
isocyanat berubah menjadi melamin dan karbondioksida.  Pada proses ini digunakan
katalis alumina (Al2O3). Reaksi yang berlangsung pada Fluidized bed reactor bersifat
endotermis dan irreversible dengan suhu 410ºC dan tekanan 3 atm. Konversi untuk
reaksi ini adalah 95 %. Produk yang diperoleh yaitu melamin yang berupa padatan
kristal.
Kebutuhan urea untuk pabrik ini sebesar 67.807,722 kg/ jam. Produk melamin
sebesar 5.289,967 kg/ jam. Utilitas pendukung proses meliputi penyediaan air sebesar
569,700 kg/ jam yang diperoleh dari air sungai Parungkadali dan Sungai Cikao,
penyediaan saturated steam sebesar 48,87 m3/ jam yang diperoleh dari boiler dengan
bahan bakar fuel oil sebesar 12.397,32 liter/ jam, kebutuhan udara tekan sebesar 100
m3/jam, kebutuhan listrik diperoleh dari PLN dan sebuah generator set sebesar 449,83
kW sebagai cadangan. Dengan luas tanah 20.000 m2 dan jumlah karyawan 174 orang.
Modal tetap atau Fixed Capital Investment yang digunakan untuk mendirikan
pabrik adalah Rp 245.417.586.213,13 dengan modal kerja atau Working Capital
sebesar Rp 507.513.116.828,08. Analisa ekonomi memperlihatkan bahwa Return on
Investment (ROI) sebelum pajak 67,35% dan setelah pajak 53,57 %. Pay out Time
(POT) adalah 0,166 tahun. Kondisi Break Even Point (BEP) pada nilai 45,00 %
kapasitas produksi sedangkan Shut Down Point (SDP) pada nilai 11,00 %.
Discounted Cash Flow (DCF) sebesar 38,83%. Dari analisa ekonomi tersebut dapat
disimpulkan bahwa pabrik melamin proses BASF  kapasitas 150.000 ton per tahun ini
layak untuk didirikan.
Kata Kunci : Melamin, BASF, Fluidized bed reactor
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Penulis sangat menyadari bahwa dalam penyusunan laporan tugas akhir ini
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dari berbagai pihak sangat diharapkan. Semoga laporan tugas akhir ini menjadi awal
kesuksesan Penulis pada langkah selanjutnya, dan dapat  bermanfaat bagi semua
pihak.
Wassalamu’alaikum Wr.Wb.
Surakarta,    April 2015
Penulis
Prarancangan Pabrik  Melamin Proses BASF Kapasitas 150.000 ton/tahun
Daftar Isi
Shofi ‘Azizah (D50010001)
ix
DAFTAR ISI
HALAMAN JUDUL................................................................................... i
HALAMAN PENGESAHAN..................................................................... ii
PERNYATAAN ORIGINALITAS ............................................................ iii
MOTTO ...................................................................................................... iv
HALAMAN PWESEMBAHAN ................................................................ v
INTISARI.................................................................................................... vi
KATA PENGANTAR ................................................................................ vii
DAFTAR ISI............................................................................................... ix
DAFTAR TABEL....................................................................................... xiii
DAFTAR GAMBAR .................................................................................. xv
BAB I PENDAHULUAN .................................................................... 1
1.1 Latar Belakang Pendirian Pabrik ...................................... 1
1.2 Kapasitas Rancangan ........................................................ 1
1.3 Penentuan Lokasi Pabrik................................................... 4
1.4 Tinjauan Pustaka ............................................................... 5
1.4.1 Macam-macam proses........................................... 6
1.4.2 Kegunaan produk .................................................. 10
1.4.3 Sifat fisis dan kimia bahan baku dan produk ........ 11
1.4.4 Tinjauan proses .................................................... 13
BAB II DESKRIPSI PROSES............................................................... 15
2.1 Spesifikasi Bahan Baku dan Produk ................................. 15
2.1.1 Spesifikasi bahan baku.......................................... 15
2.1.2 Spesifikasi produk................................................. 16
2.2 Konsep Proses ................................................................... 16
2.2.1 Tinjauan termodinamika ....................................... 17
2.2.2 Tinjauan kinetika................................................... 18
2.3 Diagram Alir Proses.......................................................... 19
2.3.1 Tinjauan proses ..................................................... 20
2.3.1.1 Tahap persiapan bahan baku ..................... 20
Prarancangan Pabrik  Melamin Proses BASF Kapasitas 150.000 ton/tahun
Daftar Isi
Shofi ‘Azizah (D50010001)
x
2.3.1.2  Tahap reaksi ............................................. 20
2.3.1.3  Tahap separasi gas produk ....................... 21
2.4 Diagram Alir Neraca Massa dan Neraca Panas ................ 25
2.4.1 Neraca massa......................................................... 25
2.5 Lay Out Pabrik dan Peralatan Proses ................................ 37
2.5.1 Lay out pabrik ....................................................... 37
2.5.2 Lay out peralatan proses........................................ 42
BAB III SPESIFIKASI PERALATAN PROSES................................... 44
3.1  Gudang ............................................................................... 44
3.1.1   Gudang bahan baku (G-01) .................................... 44
3.1.2   Gudang produk (G-02) ........................................... 44
3.2 Mixer ............................................................................... 44
3.3 Pompa ............................................................................... 45
3.3.1 Pompa urea melt .................................................... 45
3.3.2 Pompa masuk reaktor ............................................ 46
3.3.4 Pompa salt ............................................................. 46
3.4 Reaktor............................................................................... 47
3.5 Cyclon dalam Reaktor ....................................................... 47
3.6 Kompresor ......................................................................... 48
3.7 Furnace.............................................................................. 48
3.8 Crystalizer ......................................................................... 48
3.9 Cyclon ............................................................................... 49
3.10Bucket Elevator.................................................................. 50
3.11Melter ............................................................................... 50
3.12Cooler ............................................................................... 51
3.12Scrubber............................................................................. 52
3.13Silo Bahan Baku ................................................................ 52
3.14Belt Conveyor .................................................................... 53
BAB IV UNIT PENDUKUNG PROSES DAN LABORATORIUM..... 54
4.1 Unit Pendukung Proses ..................................................... 54
4.1.1 Unit penyedia steam .............................................. 54
Prarancangan Pabrik  Melamin Proses BASF Kapasitas 150.000 ton/tahun
Daftar Isi
Shofi ‘Azizah (D50010001)
xi
4.1.2 Unit penyediaan dan pengolahan air ..................... 58
4.1.3 Unit pembangkit tenaga listrik .............................. 67
4.1.4 Unit penyedia bahan bakar.................................... 72
4.1.5 Unit penyedia udara tekan..................................... 72
4.1.6 Unit pengolahan limbah ........................................ 73
4.2 Laboratorium..................................................................... 77
4.2.1 Program kerja laboratorium .................................. 77
4.2.2 Alat-alat utama laboratorium ................................ 78
BAB V MANAJEMEN PERUSAHAAN.............................................. 80
5.1 Bentuk Perusahaan ............................................................ 80
5.2 Struktur Organisasi ........................................................... 82
5.3 Tugas dan Wewenang ....................................................... 86
5.3.1 Pemegang saham................................................... 86
5.3.2 Dewan komisaris ................................................... 86
5.3.3 Manager utama...................................................... 86
5.3.4 Manager teknik dan produksi................................ 87
5.3.5 Manager keuangan dan umum .............................. 87
5.3.6 Staff ahli ................................................................ 87
5.3.7 Kepala bagian........................................................ 87
5.3.8 Kepala seksi .......................................................... 89
5.4 Sistem Kepegawaian dan Sistem Gaji............................... 89
5.5 Pembagian Jam Kerja Karyawan ...................................... 90
5.6 Penggolongan Jabatan, Jumlah Karyawan dan Gaji ......... 92
5.6.1 Penggolongan jabatan ........................................... 92
5.6.2 Jumlah karyawan dan gaji ..................................... 93
5.7 Kesejahteraan Sosial Karyawan........................................ 96
5.8 Manajemen Perusahaan..................................................... 97
5.8.1 Perencanaan produksi............................................ 98
5.8.2 Pengendalian produksi .......................................... 99
BAB VI ANALISA EKONOMI ............................................................. 101
6.1 Penaksiran Harga Peralatan............................................... 101
Prarancangan Pabrik  Melamin Proses BASF Kapasitas 150.000 ton/tahun
Daftar Isi
Shofi ‘Azizah (D50010001)
xii
6.2 Dasar Perhitungan ............................................................. 104
6.3 Perhitungan Biaya ............................................................. 104
6.3.1 Capital investment................................................. 104
6.3.2 Manufacturing cost ............................................... 106
6.3.3 General expense .................................................... 109
6.4 Analisa Kelayakan ............................................................ 110
6.4.1 Percent profit on sales ....................................... 110
6.4.2 Percent return on investment .............................. 110
6.4.3 Pay out time......................................................... 110
6.4.4 Break event point................................................. 111
6.4.5 Shut down point................................................... 111
6.4.6 Discounted cash flow .......................................... 111
6.5 Hasil Perhitungan .............................................................. 112
6.5.1 Capital investment................................................. 112
6.5.2 Production cost ..................................................... 113
6.5.3 Profit (keuntungan) ............................................... 114
6.5.4 Analisa kelayakan ................................................. 115
BAB VII KESIMPULAN ........................................................................... 118
DAFTAR PUSTAKA
Lampiran
Prarancangan Pabrik  Melamin Proses BASF Kapasitas 150.000 ton/tahun
Daftar Tabel
Shofi ‘Azizah (D50010001)
xiii
DAFTAR TABEL
Tabel 1 Perkembangan Impor Melamin Indonesia 2008 – 2013 ................ 2
Tabel 2. Kapasitas Produksi Perusahaan Melamin di Dunia ...................... 4
Tabel 3. Prosentase Penggunaan Melamin di Beberapa Negara................. 11
Tabel 4. Harga ΔHof dan ΔG of Masing-Masing Komponen ...................... 17
Tabel 5. Arus Neraca Massa Total .............................................................. 25
Tabel 6. Neraca Massa di Melter (M-01).................................................... 26
Tabel 7. Neraca Massa di Mixer (Mx-01)................................................... 26
Tabel 8. Neraca Massa di Reaktor (R-01)................................................... 27
Tabel 9. Neraca Massa di Splitter 2 ............................................................ 27
Tabel 10. Neraca Massa di Filter (Fl-01).................................................... 28
Tabel 11. Neraca Massa di Kristaliser (Cr-01) ........................................... 28
Tabel 12. Neraca Massa di Siklon (Cy-01)................................................. 29
Tabel 13. Neraca Massa di Scrubber (Sc-01) ............................................. 29
Tabel 14. Neraca Massa di Splitter 1 .......................................................... 30
Tabel 15. Neraca Massa di Splitter 3 .......................................................... 30
Tabel 16. Neraca Massa Total..................................................................... 31
Tabel 17. Neraca Panas di Melter (M-01)................................................... 31
Tabel 18. Neraca Panas di Mixer (Mx-01).................................................. 32
Tabel 19. Neraca Panas di Reaktor (R-01).................................................. 33
Tabel 20. Neraca Panas di Heat Exchanger (HE-01) ................................. 34
Tabel 21. Neraca Panas di Furnace (F-01) ................................................. 34
Tabel 22. Neraca Panas di Filter (Fl-01) .................................................... 35
Tabel 23. Neraca Panas di Kristaliser (Cr-01) ............................................ 35
Tabel 24. Neraca Panas di Siklon (Cy-01).................................................. 36
Tabel 25. Neraca Panas di Splitter 1 ........................................................... 36
Tabel 26. Neraca Panas di Scrubber (Sc-01) .............................................. 37
Tabel 27. Perincian Luas Tanah Pabrik ...................................................... 39
Tabel 28. Kebutuhan Air Pendingin ........................................................... 66
Tabel 29. Kebutuhan Air Total ................................................................... 67
Prarancangan Pabrik  Melamin Proses BASF Kapasitas 150.000 ton/tahun
Daftar Tabel
Shofi ‘Azizah (D50010001)
xiv
Tabel 30. Kebutuhan Listrik Untuk Proses ................................................. 68
Tabel 31. Kebutuhan Listrik Untuk Pengolahan Air .................................. 69
Tabel 32. Kebutuhan Listrik Untuk Penerangan......................................... 69
Tabel 33. Total  Kebutuhan Listrik ............................................................. 71
Tabel 34. Total  Kebutuhan Bahan Bakar................................................... 72
Tabel 35. Jadwal Kerja untuk Setiap Regu ................................................. 91
Tabel 36. Penggolongan Jabatan................................................................. 92
Tabel 37. Perincian Jumlah Karyawan........................................................ 93
Tabel 38. Perincian Golongan dan Gaji ...................................................... 95
Tabel 39. Indeks CEP tahun 1990 sampai dengan 2020............................. 101
Tabel 40. Total Biaya Physical Plant Cost (PPC) ...................................... 112
Tabel 41. Total Biaya Working Capital (WC)............................................ 113
Tabel 42. Total Biaya Direct Manufacturing Cost (DMC)......................... 113
Tabel 43. Total Biaya Indirect Manufacturing Cost (IMC)........................ 114
Tabel 44. Total Biaya Fixed Manufacturing Cost (FMC) .......................... 114
Tabel 45. Total Biaya General Expense (GE) ............................................ 114
Tabel 46. Analisa Ekonomi......................................................................... 115
Prarancangan Pabrik  Melamin Proses BASF Kapasitas 150.000 ton/tahun
Daftar Tabel
Shofi ‘Azizah (D50010001)
xv
DAFTAR GAMBAR
Gambar 1. Perkembangan Impor Melamin Indonesia 2008-2013 .............. 3
Gambar 2. Diagram Alir Kualitatif ............................................................. 23
Gambar 3. Diagram Alir Kuantitatif ........................................................... 24
Gambar 4. Diagram Alir Neraca Massa...................................................... 25
Gambar 5. Lay Out Pabrik .......................................................................... 41
Gambar 6. Lay Out Peralatan Proses .......................................................... 43
Gambar 7. Diagram Pengolahan Air ........................................................... 65
Gambar 8. Diagram Alir Waste Water Treatment ...................................... 76
Gambar 9. Struktur Organisasi Perusahaan ................................................ 85
Gambar 10. Hubungan Tahun dengan Cost Index ...................................... 103
Gambar 11. Perhitungan Analisa Ekonomi................................................. 116
Gambar 12. Cash Flow ............................................................................... 117
